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Abstract

‘J’he flexjbil.it-y and rc)bust,ness  of a monjtor and cent.ro] (M&C)

system are a djrect result. of the underlying jrlt.cr–prc)cessor

comtnunjca~jons arclljtcc~ure. A new archjtect,ure for M&C at. the

l~cep Space Cornmunjcai_ior~s Complexes (DSCCs) has been deve]c)ped

based c~n t.llc Manufacturing Message Specjfjcat.ion (MMS) process

Cc)rlt. rc)l standard of t-he Open System ll-itcr corlrlect. jor] (0S1) suj Le of

pl”c)t C)cc)l s . ~’hj s arch jtect. ure }las been t.est. c?d both in a

laboratory environment, and under opc:rat-jona]  cc>ndjt. jons at. the

l)cep Space Network (IJSN) experiment.a] Venus stat. i c)n (1) SS- 1 3) . ~’hc!

Venus expc~rj c:nce j n t,he app] j cati on c)f 0S1 standards t.c) support.

M&C has bc!en ext. remc]y successful . MMS nic!c!t. s t.hc! f unct. i cjna] neecls

C)f tllc! stat. jon and provjdes a level c)f’ f]exjbj 1 it y anc~

resporlsj  vencss prevj OUSI y unknown j n that. c>rlvj  rc)nrnent.  . ~’hc

arcl]j t.ect, ure j s robust enc)uc~h to meet. Current opcratj c)na] ncccis

ar]c~ f lexjb]e. c~nough Lo prc)vj cle a mj grat. i c)n pat 11 f or new

SUbSy St. C> ITIS , ~’hi s paper wi 11 ciescrjbe the archjt. cet. ure of the

Venus M&C system, dj scuss }IOW MMS was usec] ~ir]d t.hc! rc!cluj rcmc!r]t s

t.hi s jmposed on other parts c)f the syst. em, and provi de resul t.s

f rc>ll[ syst ems and opera it.i OI-Ial t.est. ing at t.}ie Venus sit e .
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Introduction

‘J’he Ijecp Space Network (I)SN) operates the Venus faci] ity at

the Gc~3clst.  one r)~~p Space: Communi cati c]ns Compl CX as a research si t.c!

to c;c)nciu ct. expcrj ments i rl I-ICW t.racki rig techniques, cc)mmu n i cat. i c)n

tc’c}lnolc)gics and i nst. rument ati c)n. 1 n rospc)nsc t c) expancii ng cic~mtinci

c]n stat. i c)n resc)urces generated by the new 34- meter Bezirn Wavcguide

Arlt cnna, a new moni t.or and control syst. c!m was devel oped and

i rlst.aj 1 c>d based on 0S1 prc)t. oco] s [1]. As an expc!riment.al

faci]ity, the Venus si t.e i s constant 1 y changi ncj . New

i nst. rumcn~ation i s moved t.o the st. at. ion and t.est. ed on a week] y

basi s . The procedures t_o support. observat.  i ons c)r spacecraft

activities change daily. However, Venus i s al SC) usc:d Lo routine] y

fc)r radio astronomy. observations and the IIigh Resolution Mi crowavc

Survey (IIRMS) . T’he Station Monitor and Control system was

dc:sj gned to support. the constant] y changing conditions at. the

st. at. i on, while

Experiments.

Requirements

~’hc basic

providing r-e] i able support. for operat. i onal

requi renlent_s for St. at. i c}n Mc)ni t.c)r and Cc)ntrc)l  were

deri ved from t_he requi r-emcnts for mc)ni t.c)r anti cc)rlt rc)l c>f the IJSN

c)pc!rat-ic)na]  faci 1 i ties . l’lle opcrat i onal faci]it. ies are a

c-c)] 1 C.ct. i on c~f comput.cr aut. omat.eci ant. c2nnas and suppo]-t. equi pnlerlt

whi cl] are 1 inked t.ogc:t. her wit}l a ],ocal Area Network (I IAN) . ~’}lcl

stat i c]n i s c)perat. ed from a set. C)f cent. ra] cc)rlt l-c)] c.c]nsc)l  c:s wlli c}l

s~lppc)rt, the fc)l 1 owi ng requi renmnts :

1 ) A] l~~ati~r] .Qf st.tlt.i.f)n  r~~vur~~s. t.c> provi de assi gnrnent.  c)f

subsyst-ems i n suppc)rt. of st. zit. i c)n act. i vi t.i C>S .

2 ) SupK)Q.r.LLdtiL a-–f iks are received at. mc)nit.or ancl cc)nt rol

and redi st. ri buted Lc) subsystems as y-cclui red .
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L)]:JQrtit Qr. _dirc-cLi  Vcs ent. ereci cJn morlit.or  ancl cc>nt.rol

support the Confi cjul-ati  c)n and operati on of subsyst. eIIis .

SI-k)sy-s Lcr!!_.cxc.r~t._  .QLiikm.  comLiLi Qns are gene rateci and
rcpc)rt. ed to moni Lor and control .

McmiLQz4.aLa is exchangc!d between mc)ni Lor and contrc)l and

the active subsystems based on negotiated i nterface

agroerne. nt,s .

]n acidit. ic)n Lo t-hese

envi ronrnent.  at- Venus

basic rcquircunent.  s, t.hc const. ant. ]y changing

creat, ed the following requirements .

~’hc Si_.3Lion

addition of

so ft, ware .

‘1’hc St. at. ion

Mc)nitor and Cont_rol systcm must support the

a new subsystem wii_houl_  modifical_ic>n t.c> the

Monitor and Control system musi_ support.

mocii fi cation of di splays and construction of new di sp] ays

without ncw soft.ware de] ivc~ri es.

‘1’hc adciitic)nal r~quiremcnts reflect concerns fc>r flexibility and

lc)w life! cycle cc)st. s. I’he design c)f Static)n Monit. c~r and Cc)nt. rol

makes extensive use c>f commerc ia] sc)ft.ware! ~)roduct. s with t.hc tool s

th?lt prc)vjde the required flcxibi]it. y.

Station Monitor and Control Architecture

‘1’}]e OS] based mc)nit.or and contrc)l archit. ect. urc enab]c!s

c~pc’rat  i c]n c)f t.lle Venus sit e. thrc>uc~l]  a si llgle c)pc>rat.c)~- wc)rkst at 5 orl .
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0S1 prot-ocol  s are used I.c> 1 5 nk the c]pc~rat.c]r works t.at.j on ancl the

va] j ous E;t. ai.j on subsystems acrc)ss the ltAN . Ccnumercj al sc)f Lwarc

packages based 01”1 t}lc 0S1 Manufacturing Message Specj fi cat. i on

(MMS) prc>t. occ)] were: empl eyed t.o support. a 1 1 i nt. er-processor

Ccnmnurlj  cat. j ons . A commcrci al Supervj sc)ry Control and IJat. a

Acc~uj sj Ljon (SCAI)A)  soft.ware package was j ncorporat.  ed to support

lllc~st.  of’ the opera tc)r j nter-face functions i.llrough a graph; caI user

interface (GUI) . ~’he exterlsj vc app] j cat. i c)n of conunercja] soft.ware

packages made jt. possjb]e t.o buj 1 d and jnst. a] 1 t.lle system j n one

yc!al at substantj al cost. savj ngs [2] .

‘.l’here are two aspects t.o t_hc 0S1 based rnon.i t.or and cent.rc>l

archj Le. c,ture.  . ~’he f’i rsi i s t.l]e comrnuni cat_5 c)ns zirchjtecture  whj ch

cmpl oys al 1 seven layers spccj f; eci jn the 0S1 Basic Reference

Mc)del . Support. for the communj cat. j ons architect. ure resides on al 1

c>f t.hc st. at. i on compu Lcrs . 1’1]0 seconcl aspect i nvolves the

st. ruet, ur-e of the program (or programs) I_hat. run on each of the

stat i c)n computers , ‘1’his structure j s cal led the software

arc.} ljt. ecture and j s t.i ght.1 y coupled to the cc>rnputer  hardware, Lhe

c)pc! rat. j ng :;yst. cm and the computer 1 anguage c>mpl eyed . Sjnce 98% c>f

the software for St. aLi on Moni t.or and Cc)nt. ro] was purchased, much

c)f t}lc sc)ftware  archit. ect. urc was set, by the vendc)r-s  . Y’hj s

ciis; cussjon j s therefore 1 jn~it_ed to those components used t.o

j Ilt. egrat. c Lhc! comrncrcj  al prc)duct.  :; j ntc) a workj ng sy:; tern. I{c)t. }1

aspec t-s c>f Lhe arch it. e.ct. ure zire depj ct ed jn F’i gurc 1 and the

st, at. ic)n network configuration is seen jr] F’jgure 2 .

Station Monitor and Control Implementation

‘1’he St. at. i on Moni t,or zinc] Cent.rc)] system was jnit. jally

jlnplemerlt-ed  on an Intel 80386, 33 MFJz computer running t,he

lni c~act jvc UNIX opera l_jng sy:;t.cln. ‘J’lle cc)n-(pu~e  r p] at. f c)rm was

l“)rovj tied to ~he projee~ and se] eet j on c)f t-he sc)ftware compc)nent. s
w~is gove~-rled by the p] atf c)rm. The sc!]ecLjc)n  c)f t.lle UNIX c)~)crat jrlg
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syst. cm was made to prc)vj de a flcxih]e multi -t.askincj  environment .

‘1’}Ic J>lat.fcjr10  and operating syst. cln ciirecteci t}le selc!ct_iorl  of tllc7

spcc:i fi c MMS/OSl sc)ftwar-e packaqe . in addil_i on, t_hc plat form anti

c)pcrat. i ng system 1 ed t.o t-he se] ecti on of a Supervi sory Control and

I)at.a ACqui sit. ion (SCA1)A) software package cal lcd Dext. erit. y. ~’hc!

I)c!xt. eri t.y produc~ met a) 1 of the basi c rec~ui rement.s t.c) suppc)rt. the

cq:)c!rat.  c)r i nt-erf ace and provi deci an Appl i cal_i c)n }’rcvgram 1 rIt..e T- faCC

(Al’] ) t.o support software devel opment. . ~’he sof Lware cievel opment.

c! ffc>rt was 1 jmi ted to providi ng a 1 ink bc!t. ween I)exLcrit. y and Lho

MMS network servi ccs .

~’he MMS software package provi cled a set. c)f 1 ibrari es and

sample code LO bui 1 d MMS service cal 1 s . Using t.hi s package and

the I}c!xt. erity API , t-he f o] 1 owing e] ement.s were devel oped t.o

support. the MMS/OS1 net, wc>rk se. rvi ces :

0 ‘l’he MMS-Dexterity Network Server provi des aj 1 of i_he

network servi ccs for Stat_i on Monitor and Control . ‘1’hc!

net_work server i s a program t,hat runs concurrent. t-o

I)ext. eril_y under the UNIX operat_irlg system and by UNIX

convent. i on i s cal 1 ed a daemon .

0 ~’he Dexterity Interface Program i s used t.o initiate t.hc

MMS-I)ext. crit. y netwc)rk servc:r t.o take act. jc)n. ~’he program

i s i niti ateci t.o run w)ler) an c)perat, c)r uses the mc)usc> c)r

keyboard t.o t.ri gger sc)ntc llc>t. work acti c)rl .

c) fi’he MMS-Dexterity Timer Progzarn runs cc~ncurrent.  t.c) the:

network server and provicies a heartbeat to irlitiat. c~ po] 1 inq

of suhsyst.  em st. at. us data .

~’h~ key and mc)st- COIIIpl ex e] e]ncnt of the software archit. ect. urc!

i s t he MMS-I)ext Crjt. y Net, wc)rk Servc:r . ~’he net.wc}rk server i s

stzirt.ed  simult anec)usl y wi th the l)c~xt. er. it.y ~)rc)cluc;t. anti i S; t.abl c
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clrjvcn SC) changes to” t.hc network carl be zlccc)n~rtlc)clzit.c!d  w~ t.hc)ut

cllarlgj ng the network sof Lwarc . ‘.l’he net. wc)rk server est. ab] j shcs the

crlvj ronment i.o corimunj cat. e acrc)ss the I!AN by readj ng a t_ab I c wj t.h

al 1 of i hc network addressj nfc)rmati c)n . Ncxt., the net.wc)rk server

~-cads a set. of t.ab]es t.hai- j dentj f y a] 1 c)f the cc)nt.rol  and

p~rf’orn~an~e parameters used t.o c)p~rat.~ t.hc su~)syst.  ems . P’i Ilall y,

the llct. work server est.abl j shes communications wj t.h the I)ext. crjt. y

dai ZlbaSC .

once jnjt. ialjz,ed, the network server j s reacly to support al 1

c)f the net.work conimuni cation sc~-vi ces requi red to operai_e the

conipl cx f rom the SLat. i c]n Moni Lc)r and Cent rc)l works t.ai. j on . St at. i on

p~rsona] c)perat.e  the Complex I_hroucjh a qraphi cal user ini_erf ace

(GUJ ) managed by the Dexterity software. I’he Dext.erj t.y soft, ware

support, s operator act. j ons through the keyboard or a mc)use . ~’he

I)ext. erit_y database scrv.jces the user screens . In addjtj on, t,he

I)cxt. erity product provj des a set. of tool s t.c> bui Id and manage the

C~LJ] screens , ~’he basi c operat.  ic)n of Lhe st. at. i on j s accornp] j shed

as fc)l lows:

1)

2)

~~~t.~QIL__ESQ_U~CCS are aj ] c)catcd to suppc)rl_ St. at. i on

act, jvit. jcs by e.st. abl ishing a connect.  i on between St. ati on

Mc)njt.or and Control and t.hc sc!lect.  ed subsyst-c!ms .

Resc)urces are re]eascd by concluding the coI)nect_jorl. l’}l C!

process of ~St. Zlbl i shing anti rcl eas; jrlcj a Cc)nnect. i on 5 s

accomp] i shed usj ng t.hc mc)usc! .

SLIbSy SLQ.IU hc.EilLtL.~md  pQJ5Qrr IEU~.CQ js r Cad by ~ or repc)rt. ed

Lc) SLat_i C)I”I Monjt.or ancl Col~t.rc)l usi ?-ICj t.}le MMS varj ab] e

rc!ad s;crvj ce c>r I-he i Ilf c~r-matj cjn rcpc>rt. servi cc . cha Ilgcs

i n subsys LcIIL st. at. us anti perf c>rmance arc echoed c~n St at. i c>rl

Moni t.c)r and Cc)ntrol usj nq the sari{e MMS scrvj ccs .
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3) 9PCI<IL.QIS .Cclnt..rcl  a subsy~; tcm hy entering Configurate jon

pararnet,ers  through the GUI i nt,o the Dexterity database .

U’he operator actic>n triggers the Ijext. erit. y lnt.erfacc

l>rc~cjram to cxecut. e and pass the select. cd parameters  t.o

the I)ext. eri. t-y Network Server . T’}le network server

extracts the select, ed data from the Dext. eri Ly database

and writes t,he data acrc)ss the Ilet. work t.o the subsystem.

4) SUPJ20?2- .daLa  I.i J.cs are recei veci by Station Monitor zirlc~

Control from JPL across the NASA Science Internet. .

Operators distribute  support files to individual

subsystems using the MMS file transfer services. ~’hc

opera t-or uses a De. xt. crj Ly screen t.o enter the fi le name

to be transferred, t_he destination file name and the

dest. inat. ion subsystem.

:) ) S.uk)sysLc~~~_~  .vuL_~z_. .ala.~~~~.~c)n  d4Li~~~s are supported i n two

ways . Both methods comhinc the MMS information report.

service with t-he I)ext. erjty alarm service. In the first.

met_hod, the subsystem i s programmed t o rc!port_ data baseci

on changing cc)ndit.  i ons . q’hc subsystem sc)ftware engineer

can report. on change, report c)n crit. ica] condjt. ion and/c)r

report on return t.o nominal condition. ~’he Dexterity

ciat.abase i s Lhcn cc)nf i gured t.o alarm t he operat_or when a

report. cd dat, a e] ement. goes outsi de i t.s 1 imi t.s . in the

second met. hc>d, the subsyst. cm i s progranmned  t.c) report a

text. message to St-at. j on Mc>nit_or  and Control . ~’he

conditions that. warrant a text. message arc left. to the

discretion of the subsyst. cm software engineer. ~’he text

lncssage i s sc. nt LO St_at. ion Monitor and Control usinq t.hc>

MMS jnformat. ic)n report. service. The I)ext. erit. y dat.abase!

i s e.onf igure. ci t.o di spl ay t.hc>se text. messages as everlt. s 01-

alarms as a function of the message t ype ,



6 )  PkIui tQr.. data. i s c!xcl]anged l:)c!t-wec!n cli rcct. 1 y bet We Cr-r

subsyst. ems based on necjoLi atecl i nterfaee agreements usj ncj

the MMS read variable s~rvj ce c>r t.lle MMS jl”~formatj on

report service.

Subsystem Integration

Al 1 of the subsystems al. t.hc Venus sjt. e are based on t.}le

lnte] 00x86 comput-er and the DOS opcrat. jng system. Personal

ccmlputcrs  and the DOS operat, jng systcm are frequently used by

c!xperi ment_al subsystems because Lhcy are jnexpcnsjv~ and simple tc]

prc)cj ram. 1)0S j s a llsjrlgle user” operat, jng syst-em and support s

execut. i c~n of on~ y one program al_ a tj me. l’he subsystem program j s

structured t.o establjsh the subsyst, cm con fjgurat, jon and status on

execution, and to run jn a cont_jnuous loop unt. j 1 zin operator

illt. errupt- ion triggers Lermjnat.jon.

‘1’he key element jn the app]j catjon of MMS 5s the abstract

model ca] led the Vj rt, ua] Manufact urjng Devjce (VMD) . ‘1’he VMI)

mc)del j s used to descrjbe t_he external] y v.is; iblc Charact. eri st. j~s

c~f a real devjce . So ft_ware mc)ciules whjch manjpu)ai.  e a real cievjce

are called VMI) objects, These objects can be manjpu]at.  ed using

MMS servjces such as context manage~i~ent, varjab]e access, dc)majn

marlagemerlt., semaphore management. and event marlagement_  servj CC:S .

State chanqes det_ect. eci jn t-he real clevjce anti defined jn i.he VMl)

mocle] can t.rjggc!r MMS servj ccs . Fc)r the ir[l~)lenlerlt.zltjor-l at. Vc:nu:;,

a mjnjmumi of ef f ort. was requj red tc) make the subsyst. ems appear as

VM1) s .

7’CJ mjnjmjze the jmpact. of the monjto~- and cent.ro] effort on

:;ubsystem development, software routines were dc>velc~ped t.c) prc)vicic

rlet. work jnt-egrat-jon w.it. h a minjmum of jmpact. to the subsyst. enl

cc>de . ‘1’hc: impaci_ to subsystem code 5 s reflccte. ci jrl the }JseudcJ-



Coclc!  bc!l C)w :

mai n ( )

{

dsn_init_mms () ; /* routine Calleci Lo set up the

net.wcjrk  envj rc)nment. * /

set.- up subsystcm. envi rc)rlmcnt. ( ) ;

whi 1 e ( not- i nt.errupt ccl- by operator )

{

monitor- subsys~em.  operations () ;

execllLe_suk~sysi.c>rll-  commands ( ) ;

dsn_comm-_server  ( ) ; /* routine cal led LO c}leck

for network ll”@ssages  ‘/

}

set- subsyst, em-_ in- safe- shut- down- conditions () ;

dsn_-terminate_mms  ( ) ; /* routine cal led t.o t.ermjnat.e

t.hc nc>t. work envi ronmen~ */

exi~();

}

A summary of the MMS servi ces and routines devc!loped  fc)r Lhe

subsyst~ms  and the Stat. ic)n Monitor and Control works t.at_iorl i s

pyovided bcl OW.

MMS Context Management Services

‘J’}~c rout. i no dsn in-it. than () i s used by a cl i ent subsystem t.c).
i ni t.iat.c communi cat. i ons with a server.

q’hc! routine dsn conclude () i s used by a Cl i cnt, subsystem t.c) CIOS~—.
all assoc. i at. i on with a server subsystem.

q’he rc)ut,i ne CISII  l.ist. c:n () i s used by a server subsystem t o c)p~rl a



cc)mmuni cat i on rcsour ce . l’he communi Cat. i c)n resources for CaCh

Subsyst. crll, Commc)nl y rcferrecl tc) as channe] s arc est.ah~ i shed when

t.}le subsystem initi ates opel-atic)n . A subsystem t-hat c~perates as a

scr-ver wi 1 1 al locate 1 i st. en channel s fc)r c~l icnt, s est. ahl i sh

ccmmuni cat i ons . l’he dsn 1 ist. cn () rc)ut. jne i s provided t-o permit, a

subsys  Lcm Lo al 1 ocat. e additi onal channel s as server channel s whi 1 e

c)perati 12CJ  , ‘he dsn sLop ljst. cn () i s used t,c) c1 C)SC: a channel in

t.}]cl 1 i st. en mode .

‘.l’}le dsn abort () i s used by a c1 ient t.o t.errninat.  e a c1 ient-server

assc)ciat, icjn without regard for pending request. s . l’hi s s;ervice is

intended for use under speci al concii t-ions and not. t.o be used in

p] ace c>f Lhe dsn conclude () servi ce .

MMS File Management Services

‘J’hc rout, j ne dsn- copy- fjlc () i s used by a client subsyst, cm t-o copy

a fije from a server subsystem.

~’he rout, ine dsn send f.r’leo is used by a client. subsyst. c:m LO-.

invoke the MMS obtain file service in which a server subsyst. en~

cc)pies a file from a client. subsystem.

‘1’lle rc)ut, ine dsn delct.c fjleo is used by a cli~rlt subsyst. eni to

delet e a file from a server subsystem.

MMS Variable Services

‘J’}Ie routine crcat. c dsn mms types () i s used t.c) est. ab] ish a variable

as a netwc)rk ob:ject . Subsyst. ern implement.c)rs use this rc)ut_ine  Lo

regi ster variab] es t,hat wi 1 1 be rnanaqed across the network . ‘l’he

rcqi st. rat. i on prc)cess identifies the address of t_he variable, its

type anti size tc) Lhe subsyst. cm net-work sc)ftware.

lo
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I’hc roui_irle reg wr.it, c VFJI- .ind.ic funeo i s used to icient.  i fy a

fuI]cti cjrl t.o be ca] 1 cci by the serve ~-, when a spc!d f 5 c named

vari tib]c i s writ-ten across the nciwc>rk , For example, a server

3UbSy St cl~l COU] d ~laVC! a @ly Si Cal swj t.ch t.})at. 5 s set. accord jrlq t.o

i.l)e value of a named vari ab] e , }Iy ciesj gn, the swi t.ch must. be

reset. to its new conditi cjn on chanqe of the named variable . ‘J’he

server subsystem software engi neer can wri t.e a functi on t,hat,

affects the physical change of Lhe switch anti use the!

Ye<] write var indjc funco routjne t.o associai.  e the function wjtll

the namcci variable . When the write indication is received for the

associated named variable, the function i s called.

‘J’he rout. i ne reg. write Vax- confr f unc () j s used t-o ident.i f y a

funct.i on t.o be called by the c1 i ent,, when a spcci f jc named

vari ah] e i s writ. ~en across the net.wc)rk and the write confj rmal_50n

i s received by the cl ient . E~xLendirlg the example above, a c1 ient.

COUI ci have a sequence of acti ons t-c) perform i-hat, arc cic!perldent_  of’

the server subsys~em swjtch posjtion . l’he cl 5 cnt. subsystem

software enqjneer can write a function that affects action that.

can c)n]y occur aftc!r the switch reset. has been affected. ‘J’he

cl 5 crlt_ function can be associat. ecl wjt. h t.l]e named variabl c write

conf i rmat.i on usj ng the rcg write var confr funco rout. inc2. When

t.lle write confj rrnat. ion j s received for the assocj ated named

varj ab] e, the f unct.i on i s cal led .

~’}]c: routi nc

funct.i on t.o

vari able i s

reg read var jxidjc: func () j s used t,o ident.j f’y a

be cal 1 cd by t.}lc! server, whc!n a spcci fjc nanled

read across the network . For exampl e, the status of

screw e] e.nwnt of zi server subsystem i s ref 1 ect Cd by a named

varj abj e . ~’he subsystem sof Lware cr)qj rlccr can wrjte. a funct.jon  Lo

upciat. e t,he status and associ at-c! Lllat. function wjtll the spccj fic

nan~ed varjab]c using Lhc> reg read var indic funco routine. When

t he read i ndj cat-ion i s recci veal, Lllc function wi 11 be ca] 1 Cd and

the read response wi 11 rcf lect the 1 at. c!st. st ~itus .
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“J’hc reg rcaci var cmnfr func () 5 s used i.c) 5 dent_5 f y a functj on t_o be

cal lcci by tile c1 ient, when a spcci f 5 c named varjab]c 5 s read

acrc>ss the network and t.hc conf 5 rmat. jon i s rc. cejvcci by I_he c1 jcnt .

Kxt. cndj ng t,he examp] e above, t,hc cl 5 enL subsystem so fi.ware

cncjjneer wj 1 1 wri t-e a function t.o t,akc act. jc)n c)n t-he status

l-c> Lurnc2d by the server suhsyst_errl. ~’hat, functj on i s assocjat. ed

W5 t h the specj fj c named var jab] c using t_he

I- CCJ- read- var_ con fr-- f unc () routjnc . When t.hc read confi rmtit.i c)rl i s

recejvcd by the cljent-, the functjon is called,

~’hc reg info report. func () 5 s used Ic) i cic!ni. i f y a f urlct_ion t_cJ be

cal led by t-he c1 jent., when a speci fic nanieci variable 5 s rcportcci

by a server using the dsn send info rpt () servjce.

Summary

‘1’he SLat,50n Monitor and Cent.rc)l syst, em has been operatjng on

a dail y basis at t,he Venus sjt. e sjnce December, 1992. The

operation personnel have cievclopcci an ext. ensjve know] edge and

under st. andjng of the system. ‘1’he stat. i c)n personnel per fc)rm

routi ne confi guratj on management., develop new Loc)l s and new

cij splays as condit_50ns  changes.

‘1’hc 5 mp] emcn LaL5 on c)f the Venus St. at_j C)X1 Monj tor and Control

has den~c)nst. rat.ed t,hat the MMS/OSl prc)t. oco] s can be used t.o support

i nt. erprocessor cornmunj Cat. ion:i jn a spacecraft. l_rack5ng st. ati on .

~’hc! i nt.egrati on of a commerci al user irlterfac.e  package witl~ an MMS

network server I]as created a pc)wc!rfu] , flexjb]e tc)ol t_o suppc)rt

t.}lc> cons~ant.1 y changing requj remer]t s at. t hc! site . Mc)st of’ t.l]e

cost. savjngs derived from the MMS/OSl approach ccm~es from t.hc

app] i cat. i on of cc)nwnercj  al prociuct.  s . ‘1’hc sc)ft, ware clevcl opcci 5 n

t.}]i s act. jvit. y t,o support t.ho MMS network servi ces c)r) St. aLi c)n

Mc]r)jtc)r and Control is less thzit. 20, 000 1 jncs c)f cc)de . The’
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conuncrcj a 1 software. prc)duc~s rc.present, rilc)re that. “i50, 000 lines of

code . ‘1’he funct5 or-la] capahj 1 j t.i cs prc)vj dcd i_hrouqh the

cc)mbjnatj C) I-I of these two LCC}1I1OI  ogj es offer great potential for

cost. savj ngs .

‘l’he integral. j on of t.hc two commercial products required three

mc)nths wi t.h an acidi t.i onal three months of cc)mprehc:nsive t.est. i rlg

be fcjre de] i very t.c) the stat,ion. We hav~ recent] y integrateci a

di f f erent. SCATJA product wi Lh the same MMS product. on a Sun S} ’ARC.

~’hc)ugh the API for the new SCAIJA product. was di fferent, the

prc)ccss on] y rcqui red two months . 7’hc table driven approach to

t.hc network int-erfaccs and t.hc SCADA products provide a fl. exib] c

cnvj ronrnent for stat. i on personal to respond t.o changi ng

condjt. ions.

~’he MMS/OSl communicat,  ion.s architecture aJso provides a

flexible environment Lo changjng requirement.s. l’he Vj. rt.ual

Manufacturing I)evi ce mode] for subsystems provi dcs a single

interface t.o nc!t-work services. When t-he IIigh Resolution  Mjcrowavc

Survey project, discovered problems with their int_crfacc  t_o the

ant, enna equipment, the inl~>lcr~lc:nt.at,jc)rl of a net_work gateway was a

st. rajght f orward process, requiring no modjficat. jons to the

rletwc) r-k .

T’he most. difficult,  part. of t.hc effort. wfis upgrading the

individual subsyst-ems LO enable t.hcm Lo operate over the ItAN.

I)ecause  I.he dccjsjon Lo procccci wjth an integrated, central jz,ed

M&C system was made ziftcr l-ha subsyst, cms began development. , the

subsystems were, iri essence, ret.rof.it.t_ed to support. the new

archjt. ect. ure . Fifty percent. of Lhe St, at ion Monitor & Cent.rc)l

ef’f”c)rt.  was spent. modifying the suhsyst.ems t_o include a I,AN

jrit, erfacct addressing problcrrls whj ch occurred due LO tho

1 jm; t.atjc)ns  c)f the DOS operating syst_em chosen by the subsyst c:Ins,
arlcl jnt. egratjng a varj ety of commercial packaqcs t o suppol-t
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:;u}:):;yst.enl-s~>ccj  f j c prob] ems .

~’}le Venus Archjt. ecture is now serving as a baseline fc~r

tesl_ing aut. olnat.ic]n concepts, ~’kJ~ open, flexible architecl_ure has

g~eat,l y rcduccd i nl-cgrat.ion Ljmc . Venus i s scrvi ng as an

c~pcrat.j onal i.cst. bed for i.he l,j nk Mc)rlj t.c)r & Ccjrlt ro] Operator

Assi st. ant,, an Art. i f jcj a] lnt. el 1 j qencc-based t_ool which aut. c)mat. es

ccjnf i gurat. i on, calibration, test, and opcrat. j on of cjround st. at. i on

cc~uipmerlt  [3] .
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